Composite System For Radiation Therapy 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present invention relates to a composite 
system for radiation therapy (equipment for radiation 
therapy) capable of carrying out a series of radiation 
therapy operations for tumor or the like, specifically, an 
operation of accurately performing alignment of an affected 
portion (equivalent to target area) to be irradiated of a 
patient by a CT scanner, an operation of moving the patient 
to an irradiation apparatus such that the affected portion 
is matched to an irradiation position of the irradiation 
apparatus (equivalent to radiation therapy apparatus) , and 
an operation of performing irradiation to the affected 
portion. 

[0002] In particular, the present invention relates to a 
composite system for radiation therapy, which includes a 
common bed that is used for a CT (Computer tomography) 
scanner and an irradiation apparatus, and also X-ray 
simulator (optionally used) , in state that the patient lies 
on the common bed, at the time of moving a patient to an 
irradiation apparatus (e.g. linear accelerator, proton 
machine) such that an affected portion of the patient is 
matched to an irradiation position of the radiation therapy, 
and means for moving the patient on the common bed to a 
specific position of each of the CT scanner and the 
irradiation apparatus, and also X-ray simulator (optionally 
used) , without any rotational movement of the common bed, 
thereby suppressing occurrence of a positional error caused 
between alignment of an affected portion and irradiation 



thereof, and greatly improving the control of accuracy in 
therapy position at the time of radiation therapy. 
[0003] The present invention further relates to a 
composite system for radiation therapy including the common 
bed having an isocentric rotation function or an isocentric 
rotation mechanism allowing the common bed to be rotated 
around an isocenter position (equivalent to an irradiation 
center upon irradiation of a target site of a patient to 
irradiated at different angles) , thereby allowing the 
effective use of the isocentric rotation mechanism not only 
at the time of radiation therapy but also at the time of 
inspection by a CT scanner, an X-ray simulator (optionally 
used), and the like. 

DESCRIPTION OF THE RELATED ART 

[0004] In radiation therapy for tumor or the like of a 
patient, it may be desirable to search the position of the 
tumor (target area) by a CT scanner in a state that the 
patient lies on a bed, and to irradiate, in such a correct 
alignment state, to the affected portion (target area) . In 
related art equipment for radiation therapy, however, only 
a therapy apparatus like as a linear accelerator 
(irradiation apparatus) or the like is installed in a 
radiation therapy room, and a CT scanner for alignment is 
generally installed in a room separated from the radiation 
therapy room. Accordingly, a patient, whose affected 
portion has been accurately imaged or aligned by a CT 
scanner in a room separated from a radiation therapy room, 
must be moved to the radiation therapy room for irradiation 
by the irradiation apparatus, and therefore, the patient 
cannot be directly subjected to irradiation with the 
aligned position by the CT scanner accurately kept as it is. 
[0005] The present inventor has found that the movement 



of a patient from a CT scanner present in a room separated 
from a radiation therapy room to an irradiation apparatus 
present in the radiation therapy room brings a positional 
error being as large as not negligible, and to eliminate 
such a positional error, the present inventor has developed 
an integral type composite system for radiation therapy 
(radiation therapy system) configured by disposing both a 
linear accelerator (irradiation apparatus) and an X-ray CT 
scanner or diagnostic type CT scanner in the same room and 
connecting them by means of a common bed (Japanese Laid- 
Open Patent Publication No. Hei-9/192245) . Since that time, 
favorable results have been reported on radiation therapy 
for various kinds of tumors by using such a new integral 
type composite system for radiation therapy (Cancer March 
15, 1998/Volume 82/Number 6, p . 1062 - 107 0 ) . 
[0006] In the above -described integral type composite 
system for radiation therapy, to accurately perform 
alignment of an affected portion of a patient by a CT 
scanner and match the aligned position of the affected 
portion to an irradiation position of a linear accelerator 
(irradiation apparatus) , the movement of the patient from 
the CT scanner to the irradiation apparatus has been 
performed as shown in FIG. 14. The integral type composite 
system for radiation therapy, denoted by character A13 in 
the figure, includes a CT scanner 1, an irradiation 
apparatus 2, and a rotary bed 30, wherein a patient on the 
rotary bed 3 0 is moved between the CT scanner 1 and the 
irradiation apparatus 2 by rotational movement of the 
rotary bed 30 by an angle of 180° along a circular 
direction (shown by an arrow "g") around a rotational 
center "r ,M (the prop of the rotary type bed 30). 
[0007] In the case of moving a patient by rotational 
movement of the rotary bed 30, however, it is required for 



the operator (s) to carefully handle the rotary bed so as 
not to cause any positional error (s). From this viewpoint, 
the movement of a patient by using the rotary bed has a 
room to be improved. The integral type composite system 
for radiation therapy using the rotary bed has another 
disadvantage that in order to check whether or not a 
coordinate of the CT scanner and a coordinate of the 
irradiation apparatus are joined to each other via the 
rotational movement by the rotary bed, it is required to 
turn the rotary bed again by an angle of 180° so as to be 
matched again to the CT scanner, followed by re-radiograph 
or re- imaging. Even in the viewpoint of control of 
positional accuracy, the movement of a patient by using the 
rotary bed has a room to be improved. 
[0008] In recent years, a therapy bed having an 
isocentric rotation function allowing the bed to be rotated 
around an isocenter (irradiation center) has been used for 
radiation therapy. As shown in Fig. 15, an isocentric 
rotation mechanism D having such an isocentric rotation 
function is configured as follows. A turn table 20b is 
installed on a floor face 5 at a position near an 
irradiation apparatus in such a manner that the upper 
surface of the turn table 20b is nearly at the same level 
(plane) as the upper plane of the floor face 5. An end 
portion of a rotational disk 20d is integrally mounted to 
the turn table 20b. A base 20c of a therapy bed 20 is 
mounted on the rotational disk 20d in such a manner that 
the therapy bed 20 is isocentrically rotatable around an 
axial center "r" of the turn table 20b. However, the use 
of such a function for an inspection apparatus for 
confirming and aligning the position of a lesion, for 
example, a CT scanner has been not examined. Even the 
above-described rotary bed 30 has an isocentric rotation 



mechanism upon use for an irradiation apparatus by means of 
a turn table installed on a floor face at a position on the 
irradiation apparatus side; however, the rotary bed 3 0 
cannot make use of the isocentric rotation mechanism upon 
use for a CT scanner because the bed 30 is rotated around 
the center "r ■ " . 

[0009] By the way, in a radiation therapy system in 
which the position of an affected portion is checked by a 
CT scanner and the affected portion is matched to an 
irradiation position of an irradiation apparatus, the 
alignment of the affected portion is mainly determined by 
the CT scanner used, and to most accurately perform the 
alignment of the affected portion by the CT scanner, it may 
be desirable to locate, at the time of scanning of the 
affected portion (lesion) by the CT scanner, the center of 
the affected portion at the center of a detectable region 
(a tunnel portion of a gantry) of the CT scanner. From 
this viewpoint, any related art CT scanner, which is 
capable of moving a bed, on which a patient to be 
irradiated lies, in the body-axis direction and of 
adjusting the height of the bed, fails to examine 
adjustment of the position of an affected portion of the 
patient in the lateral direction (right and left direction 
of the body of the patient) . 

[0010] The positional adjustment of the related art CT 
scanner will be described more fully with reference to FIG. 
16. FIG. 16 is a typical view showing a gantry portion of 
a related art CT scanner 1'. As shown in this figure, in a 
tunnel portion (detectable region) lc ' of a gantry lb as a 
detector, the position of a CT bed la on which a patient B 
lies is adjusted, by vertical moving means (not shown) , 
such that an affected portion (lesion) C is positioned at 
the center (shown by a chain line "j" in the figure) in the 



vertical direction (shown by an arrow "i" in the figure) of 
the tunnel portion lc'. The position of the CT bed la in 
the tunnel portion lc' is also adjusted such that a cross- 
sectional plane of the patient, which plane contains the 
affected portion (lesion) C and is perpendicular to the 
body-axis, can be scanned. Such adjustment of the CT bed 
la is performed by configuring the CT bed la as a mobile 
type CT bed movable in the body-axis direction, or 
configuring the CT scanner 1 ' as a mobile type CT scanner 
slid on moving rails installed on the floor face. 
[0011] The related art CT scanner, however, fails to 
examine adjustment of the position of an affected portion 
in the right and left direction of the body of the patient, 
in a state that the patient lies on the bed, in the 
detectable region of the CT scanner, that is, in the 
direction perpendicular to the body-axis on the horizontal 
plane in the tunnel portion. In actual, since the diameter 
of the tunnel portion 1C of the gantry lb is generally set 
to about 1 m, it is difficult to adjust the position of the 
affected portion, that is, the position of the bed on which 
the patient lies in the lateral direction. As a result, if 
the affected portion C is located, as shown by an imaginary 
line (two-dot chain line) in the figure, at the center 
(shown by a chain line "k" in the figure) in the lateral 
direction (shown by an arrow "f" in the figure) of the 
tunnel portion lc', the position of the affected portion C 
can be accurately checked; however, if the affected portion 
C is present at a side portion of the body of the patient B, 
and therefore, as shown by a solid line in the figure, the 
affected portion C is offset from the center (shown by the 
chain line "k" in the figure) of the lateral direction 
(shown by the arrow "f" in the figure) of the tunnel 
portion lc', the position of the affected portion in the 



lateral direction is checked by any marking. Such checking 
of the position of the affected portion in the lateral 
direction by marking is undesirable. 

BRIEF SUMMARY OF THE INVENTION 
[0012] In view of the foregoing, the present invention 
has been made, and an object of the present invention is to 
provide a composite system for radiation therapy, which is 
capable of carrying a patient to be irradiated from a 
position of alignment of an affected portion to a position 
of irradiation thereof by linear movement and/or curved 
movement without the need of rotational movement of the 
common bed, and aligning, at the time of imaging or 
scanning of the target area or affected portion by a CT 
scanner, the center of the affected portion to the center 
of a detectable region of the CT scanner. 
[0013] Another object of the present invention is to 
provide a composite system for radiation therapy including 
a common bed having an isocentric rotation mechanism, which 
system is capable of making use of the mechanism not only 
at the time of radiation therapy but also at the time of 
alignment performed by an inspection apparatus such as a CT 
scanner . 

[0014] To achieve the above object, the present 
invention provides a composite system for radiation therapy, 
including: a CT scanner for checking the position of an 
affected portion or target area of a patient to be 
irradiated; an irradiation apparatus for disposing, on the 
basis of positional information of the affected portion 
checked by the CT scanner, the patient at a specific 
position at which the affected portion is aligned to an 
irradiation position, and performing irradiation to the 
affected portion; a common bed used for the CT scanner and 



the irradiation apparatus, in a state that the patient lies 
on the common bed, and moving means for moving the patient 
from the CT scanner to the specific position of the 
irradiation apparatus; wherein the moving means moves the 
patient on the common bed to the specific position by 
causing either of linear movement of the CT scanner and the 
irradiation apparatus, linear movement of the CT scanner 
and curved movement of the irradiation apparatus, curved 
movement of the CT scanner and the irradiation apparatus 
and linear movement of the CT scanner, linear movement of 
the CT scanner and the common bed, and linear movement of 
the CT scanner and curved movement of the common bed. 
[0015] According to the feature of the composite system 
for radiation therapy in accordance with the present 
invention, it is possible to carry or transfer a patient to 
be irradiated from a position of alignment of an affected 
portion to a position of irradiation thereof without any 
rotation of the common bed, and hence to reduce a 
positional error caused by rotational movement. 
[0016] The above-described composite system for 
radiation therapy has another effect. In the case of 
performing fine therapy in a three-dimensional space, an 
indication of the position of a lesion located at the deep 
of the body of a patient is often marked on the surface of 
the body by using a laser beam. In this regard, the 
related art moving mechanism using rotational movement is 
undesirable. The reason for this is as follows: namely, as 
described above, in the case where a patient is carried 
from a CT scanner to an irradiation apparatus by rotational 
movement of a bed on which the patient lies, it is 
relatively difficult to check whether or not the coordinate 
of the irradiation apparatus is joined entirely to the 
coordinate of the CT scanner. In other words, it is 
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relatively difficult to confirm whether or not the position 
of the lesion marked by using a laser beam in the CT 
scanner is kept in the irradiation apparatus. On the 
contrary, according to the present invention, since a 
patient is carried from a CT scanner to an irradiation 
apparatus by linear movement and/or curved movement of the 
CT scanner, the irradiation apparatus and/or the common bed, 
it is possible to very simplify and facilitate to confirm 
that the coordinates of the CT scanner and the irradiation 
apparatus be joined to each other by using a laser beam, 
thereby improving the control of the positional accuracy of 
the lesion. 

[0017] The moving means may include a moving mechanism 
for linearly moving the CT scanner and the irradiation 
apparatus, and preferably, the moving mechanism includes a 
linear moving mechanism for the CT scanner, and a linear 
moving mechanism for the irradiation apparatus, the linear 
moving mechanisms being disposed such that the movement 
directions of the CT scanner and the irradiation apparatus 
cross each other, more preferably, the linear moving 
mechanisms being disposed such that the movement directions 
of the CT scanner and the irradiation apparatus are 
perpendicular or substantially perpendicular to each other; 
and the common bed is disposed in the vicinity of a 
position to which the CT scanner and the irradiation 
apparatus are movable. 

[0018] With this configuration, since a patient and its 
lesion are present in the same coordinate as that of the 
bed on which the patient lies, the lesion can be accurately 
irradiated by accurately checking the position of the 
lesion by the CT scanner having the moving mechanism, 
retracting or retreating the CT scanner while keeping the 
state of the bed as it is, and moving the irradiation 



apparatus having the moving mechanism to the patient on the 
bed such that the lesion is matched to an irradiation 
position. As a result, it is possible to reduce the 
movement of the bed between a position of alignment of an 
affected portion and a position of irradiation, and hence 
to perform radiation therapy without any movement of the 
bed. This makes it possible to significantly suppress 
occurrence of a positional error of an affected portion, 
and hence to accurately keep the position of a lesion in a 
three-dimensional space and thereby significantly improve 
the control of the therapy accuracy. 

[0019] The moving means may further include a linear 
moving mechanism for the CT scanner, wherein the linear 
moving mechanism is movable in the same direction as the 
movement direction of the irradiation apparatus. With this 
configuration, at the time of CT scanning, the CT scanner 
can be moved to a position in front of the common bed by 
the linear moving mechanism in the same direction as the 
movement direction of the irradiation apparatus, and then 
the CT scanner can be advanced to the common bed, whereby 
the common bed is located a specific position of the CT 
scanner . 

[0020] The moving means may include a moving mechanism 
for linearly moving the CT scanner and curvedly moving the 
irradiation apparatus, and preferably, the moving mechanism 
includes a linear moving mechanism for the CT scanner so as 
to be movable to or from the common bed, and a curvedly 
moving mechanism for the irradiation apparatus so as to be 
movable in the circumferential direction around the common 
bed, for example, in the circumferential direction centered 
at the common bed. 

[0021] With this configuration, it is possible to 
perform irradiation to a lesion of a patient by accurately 
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checking the position of the lesion by the CT scanner 
having the moving mechanism, retracting the CT scanner 
while keeping the state of the patient as it is, and moving 
the irradiation apparatus having the moving mechanism, 
which is movable curvedly through the vicinity of the 
common bed in the circumferential direction around the 
common bed, for example, in the circumferential direction 
centered at the common bed, to the patient such that the 
lesion is matched to an irradiation position. This 
composite system also makes it possible to reduce the 
movement of the bed between a position of alignment of an 
affected portion and a position of irradiation thereof, and 
hence to perform radiation therapy without any movement of 
the bed. 

[0022] The moving means may include a moving mechanism 
for curvedly moving the CT scanner and the irradiation 
apparatus and linearly moving the CT scanner; and 
preferably, the moving mechanism includes curvedly moving 
mechanisms for the CT scanner and the irradiation apparatus 
so as to be movable in the circumferential direction around 
the common bed respectively, for example, in the 
circumferential directions centered at the common bed or in 
the circumferential directions around the common bed which 
is positioned between the center of the movement circle of 
the CT scanner and the irradiation apparatus and circular- 
arc depicted by the moving mechanisms, and also comprises a 
linear moving mechanism for the CT scanner, wherein when 
the common bed is located in front of the CT scanner, the 
CT scanner is movable along the longitudinal direction to 
the common bed by the linear moving mechanism. 
[0023] With this configuration, the CT scanner having 
been moved to a position in front of the common bed by the 
curvedly moving mechanism can be advanced to the common bed 
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side by the linear moving mechanism in such a manner that 
the common bed reaches a specific position of the CT 
scanner, to accurately confirm the position of a lesion, 
and in such a state, the CT scanner can be retreated and 
curvedly moved, and the irradiation apparatus including the 
curvedly moving mechanism for curvedly moving the 
irradiation apparatus in the circumferential direction 
around the common bed can be moved in accordance with the 
positional information of the lesion of the patient, to 
irradiate the lesion with radiation. This composite system 
also makes it possible to reduce the movement of the bed 
between a position of alignment of an affected portion and 
a position of irradiation thereof, and hence to perform 
radiation therapy without any movement of the bed. 
[0024] The moving means may include a moving mechanism 
for linearly moving the CT scanner and the common bed; and 
preferably, the moving mechanism includes a linear moving 
mechanism for the CT scanner, and a linear moving mechanism 
for the common bed, the linear moving mechanisms being 
disposed such that the movement directions of the CT 
scanner and the common bed cross each other, more 
preferably, the linear moving mechanisms being disposed 
such that the movement directions of the CT scanner and the 
common bed are perpendicular or substantially perpendicular 
to each other, wherein the CT scanner is disposed in 
parallel to the irradiation apparatus, and the common bed 
is movable between the CT scanner and the irradiation 
apparatus . 

[0025] With this configuration, at the time of alignment 
of a lesion of a patient, the common bed may be moved to 
the CT scanner and also the CT scanner be advanced to the 
common bed, and at the time of irradiation, the CT scanner 
may be retracted from the common bed and also the common 
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bed be moved to the irradiation apparatus, with a result 
that it is possible to carry the patient from the CT 
scanner to the irradiation apparatus without any rotational 
movement of the common bed on which the patient lies. 
[0026] The moving means may include a moving mechanism 
for linearly moving the CT scanner and curvedly moving the 
common bed; and preferably, the moving mechanism includes a 
curvedly moving mechanism for the common bed, wherein the 
CT scanner and the irradiation apparatus are disposed in 
the vicinity of a curve along which the common bed is 
movable by the curvedly moving mechanism, and also includes 
a linear moving mechanism for the CT scanner, wherein when 
the common bed is located in front of the CT scanner, the 
CT scanner is movable along the longitudinal direction to 
the common bed by the linear moving mechanism. 
[0027] With this configuration, at the time of alignment 
of a lesion of a patient, the common bed may be moved to 
the CT scanner and also the CT scanner be advanced to the 
common bed, and at the time of irradiation, the CT scanner 
may be retracted from the common bed and also the common 
bed be moved to the irradiation apparatus, with a result 
that it is possible to carry the patient from the CT 
scanner to the irradiation apparatus without any rotational 
movement of the common bed on which the patient lies. 
Therefore, it may be regarded that the patient is moved in 
only one coordinate. 

[0028] Here, as the curvedly moving mechanism for the 
common bed, there may be used a mobile mechanism using 
curved rails, a sliding mechanism using a sliding floor 
curvedly movable, or a mechanism configured such that a 
turn table on which the common bed is mounted is installed 
on a floor face. The curved movement of the common bed can 
be smoothly performed by fixedly mounting the common bed to 
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the turn table. Also, if the common bed has the isocentric 
rotation mechanism, the turn table can easily make use of 
the isocentric rotation mechanism of the common bed. 
[0029] The common bed preferably has an isocentric 
rotation mechanism. 

[0030] With this configuration, not only for the 
composition system for radiation therapy, which allows the 
patient to be irradiated to lie at the specific position 
without movement of the common bed, but also for the 
composite system for radiation therapy, which is capable of 
moving the common bed, since the isocentric rotation 
mechanism can be moved along with the common bed not by 
rotating the common bed but by linearly or curvedly moving 
the common bed, the isocentric rotation mechanism of the 
common bed can be effectively used at the time of scanning 
of the CT scanner. 

[0031] The composite system for radiation therapy may 
further include an X-ray simulator, wherein the moving 
means preferably further includes a moving mechanism for 
further moving the patient on the common bed to a specific 
position of the X-ray simulator by causing either of linear 
movement of the CT scanner, the irradiation apparatus and 
the X-ray simulator, linear movement of the CT scanner and 
curved movement of the irradiation apparatus and the X-ray 
simulator, curved movement of the CT scanner, the 
irradiation apparatus and the X-ray simulator and linear 
movement of the CT scanner, linear movement of the CT 
scanner and the common bed, and linear movement of the CT 
scanner and curved movement of the common bed. 
[0032] With this configuration, it is possible to 
further move or transfer the patient on the common bed to a 
specific position of the X-ray simulator, with a result 
that it can be checked by the X-ray simulator whether or 
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not the aligned position by the CT scanner is deviated due 
to the fact that the affected portion is moved in the body, 
for example, by breath of the patient, and if deviated, the 
aligned position can be corrected on the basis of the 
checked result inputted in, for example, a position control 
mechanism, followed by return of the patient again to the 
irradiation apparatus side by linear movement and/or curved 
movement. As a result, it is possible to further improve 
the accuracy in positional correction. 

[0033] As described above, if the common bed of the 
composite system of the present invention has the 
isocentric rotation mechanism, the isocentric rotation 
mechanism can be used for the X-ray simulator. In 
particular, the positioning by the X-ray simulator has been 
three-dimensionally performed by matching three-dimensional 
data obtained by CT scanning with the obtained two- 
dimensional image by computer processing, and accordingly, 
if the isocentric rotation mechanism can be used for the X- 
ray simulator, it is possible to easily perform the three- 
dimensional positioning, and hence to further improve the 
positioning accuracy. 

[0034] The moving means may preferably include 1) a 
moving mechanism for linearly moving the CT scanner, the 
irradiation apparatus and the X-ray simulator; and the 
moving mechanism includes a linear moving mechanism for the 
CT scanner, a linear moving mechanism for the irradiation 
apparatus, and a linear moving mechanism for the X-ray 
simulator, the linear moving mechanisms being disposed such 
that the movement direction of the CT scanner and the 
movement direction of the irradiation apparatus and the X- 
ray simulator cross each other, more preferably, such that 
the movement direction of the CT scanner and the movement 
direction of the irradiation apparatus and the X-ray 
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simulator are perpendicular or substantially perpendicular 
to each other, and the common bed is disposed in the 
vicinity of a position to which the CT scanner, the 
irradiation apparatus and the X-ray simulator are movable, 
2) a moving mechanism for linearly moving the CT scanner, 
the irradiation apparatus and the X-ray simulator; and the 
moving mechanism includes a linear moving mechanism for the 
CT scanner, a linear moving mechanism for the irradiation 
apparatus and a linear moving mechanism for the X-ray 
simulator, the linear moving mechanisms being disposed such 
that the movement direction of the CT scanner and the 
movement direction of the irradiation apparatus and the X- 
ray simulator cross each other, more preferably, such that 
the movement direction of the CT scanner and the movement 
direction of the irradiation apparatus and the X-ray 
simulator are perpendicular or substantially perpendicular 
to each other, and the common bed is disposed in the 
vicinity of a position to which the CT scanner, the 
irradiation apparatus and the X-ray simulator are movable, 
and the CT scanner further includes a linear moving 
mechanism movable in same direction as the movement 
direction of the irradiation apparatus and the X-ray 
simulator, 3) a moving mechanism for linearly moving the CT 
scanner and curvedly moving the irradiation apparatus and 
the X-ray simulator; and the moving mechanism includes a 
linear moving mechanism for the CT scanner so as to be 
movable to or from the common bed, curvedly moving 
mechanisms for the irradiation apparatus and the X-ray 
simulator so as to be movable in the circumferential 
directions around the common bed respectively, for example, 
in the circumferential directions centered at the common 
bed, 4) a moving mechanism for curvedly moving the CT 
scanner, the irradiation apparatus and the X-ray simulator, 
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and linearly moving the CT scanner; and the moving 
mechanism includes curvedly moving mechanisms for the CT 
scanner, the irradiation apparatus and the X-ray simulator 
so as to be movable in the circumferential directions 
around the common bed respectively, for example, in the 
circumferential directions centered at the common bed or in 
the circumferential directions around the common bed which 
is positioned between the center of the movement circle of 
the CT scanner, the irradiation apparatus and the X-ray 
simulator and the circular-arc depicted by the curvedly 
moving mechanisms, and also includes a linear moving 
mechanism for the CT scanner, wherein when the common bed 
is located in front of the CT scanner, the CT scanner is 
movable along the longitudinal direction to the common bed 
by the linear moving mechanism, 5) a moving mechanism for 
linearly moving the CT scanner and the common bed; and the 
moving mechanism includes a linear moving mechanism for the 
CT scanner, and a linear moving mechanism for the common 
bed, the linear moving mechanisms being disposed such that 
the movement directions of the CT scanner and the common 
bed cross each other, more preferably, such that the 
movement directions of the CT scanner and the common bed 
are perpendicular or substantially perpendicular to each 
other, wherein the CT scanner is disposed in parallel to 
the irradiation apparatus, the irradiation apparatus is 
disposed in parallel to the X-ray simulator, and the common 
bed is movable between the CT scanner, the irradiation 
apparatus and the X-ray simulator, or 6) a moving mechanism 
for linearly moving the CT scanner and curvedly moving the 
common bed; and the moving mechanism includes a curvedly 
moving mechanism for the common bed, wherein the CT scanner, 
the irradiation apparatus and the X-ray simulator are 
disposed in vicinity of a curve along which the common bed 
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is movable by the curvedly moving mechanism, and also 
includes a linear moving mechanism for the CT scanner, 
wherein when the common bed is located in front of the CT 
scanner, the CT scanner is movable along the longitudinal 
direction to the common bed by the linear moving mechanism. 
[0035] With these configurations, the patient to be 
irradiated, who lies on the common bed, can be further 
located at a specific position of the X-ray simulator with 
a high positional accuracy, without the need of rotation of 
the common bed. Further, if the common bed has the 
isocentric rotation mechanism, as described above, 
according to the present invention, the isocentric rotation 
mechanism of the common bed can be used for the X-ray 
simulator . 

[0036] The composite system for radiation therapy in 
accordance with the present invention, the detectable 
region (a tunnel portion of a gantry) of the CT scanner 
preferably has a diameter ranging from 1.5 to 3 m, and more 
preferably, the positional adjustment means for adjusting 
the position of a patient in the lateral direction (right 
and left direction of the patient who lies on the bed) in a 
detectable region of the CT scanner is additionally 
provided. With this configuration, the position of an 
affected portion of a patient on the bed can be checked by 
preliminary scanning before scanning of the cross-sectional 
plane containing the affected portion. Accordingly, if the 
affected portion is deviated from the center in the lateral 
direction at the tunnel portion of a gantry, the position 
of the affected portion can be adjusted not only in the 
vertical direction and the body-axis direction but also in 
the lateral direction of the tunnel portion, with a result 
that the affected portion can be positioned at the center 
of the CT scanner at the time of scanning of the cross- 
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sectional plane containing the affected portion by the CT 
scanner . 

[0037] If the common bed has the isocentric rotation 
mechanism, as described above, according to the present 
invention, the isocentric rotation mechanism of the common 
bed can be used for the CT scanner. In this case, the 
isocentric rotation mechanism is allowed to effectively 
function by setting the diameter of the tunnel portion of 
the gantry of the CT scanner to the above-described size. 
In addition, the CT scanner in which the diameter of the 
tunnel portion of the gantry is set to the above-described 
size is useful for a CT scanner (for example, CT scanner 
disposed in a room separated from a room in which an 
irradiation apparatus is provided) other than that of the 
composite system of the present invention, and more 
specifically, effectively usable as a CT scanner of a 
composite system using the above-described rotary bed. 
[0038] The present invention further provides a 
composite system for radiation therapy, including: a CT 
scanner for checking the position of an affected portion of 
a patient to be irradiated; an irradiation apparatus for 
disposing, on the basis of positional information of the 
affected portion checked by the CT scanner, the patient at 
a specific position at which the affected portion is 
aligned to an irradiation position, and performing 
irradiation to the affected portion; a common bed used for 
the CT scanner and the irradiation apparatus, in a state 
that the patient lies on the common bed, and moving means 
for moving the patient from the CT scanner to the specific 
position of the irradiation apparatus; wherein the moving 
means moves the patient on the common bed by causing linear 
movement of the CT scanner, the irradiation apparatus and 
the common bed; and the moving mechanism includes a linear 
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moving mechanism for the CT scanner, and a linear moving 
mechanism for the irradiation apparatus, the linear moving 
mechanisms being disposed such that the movement directions 
of the CT scanner and the irradiation apparatus cross each 
other, more preferably, the movement directions of the CT 
scanner and the irradiation apparatus are perpendicular or 
substantially perpendicular to each other, a first bed used 
for the CT scanner, a second bed used for the irradiation 
apparatus, and a moving member for linearly moving the 
common bed, wherein the common bed is placed on the upper 
surface of at least one of the first bed and the second bed 
disposed in series, and is linearly moved between the upper 
surface of the first bed and the upper surface of the 
second bed by the moving member. 

[0039] With this configuration, at the time of alignment 
of a lesion, the common bed may be placed on the first bed 
of the CT scanner and also the CT scanner may be advanced 
to the common bed on the first bed, and at the time of 
irradiation, the CT scanner may be retracted from the 
common bed on the first bed, the common bed may be moved to 
the second bed of the irradiation apparatus and also the 
irradiation apparatus may be moved to the second bed. As a 
result, it is possible to carry the patient from the CT 
scanner to the irradiation apparatus without any rotational 
movement of the common bed on which the patient lies, and 
hence to reduce a positional error by rotational movement. 
[0040] Preferably, the composite system for radiation 
therapy further includes an X-ray simulator; wherein the 
moving means further includes a moving mechanism for 
further moving the patient on common bed to a specific 
position of the X-ray simulator by causing linear movement 
of the CT scanner, the irradiation apparatus, the common 
bed and the X-ray simulator; and the moving mechanism 
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includes a linear moving mechanism for the CT scanner, a 
linear moving mechanism for the irradiation apparatus and a 
linear moving mechanism for the X-ray simulator, the linear 
moving mechanisms being disposed such that the movement 
direction of the CT scanner and the movement direction of 
the irradiation apparatus and the X-ray simulator cross 
each other, more preferably, the movement direction of the 
CT scanner and the movement direction of the irradiation 
apparatus and the X-ray simulator are perpendicular or 
substantially perpendicular to each other, and a first bed 
used for the CT scanner, a second bed used for the 
irradiation apparatus, the second bed is also used for X- 
ray simulator, and a moving member for linearly moving the 
common bed, wherein the common bed is placed on the upper 
surface of at least one of the first bed and the second bed 
disposed in series, and is linearly moved between the upper 
surface of the first bed and the upper surface of the 
second bed by the moving member. 

[0041] With this configuration, the patient to be 
irradiated, who lies on the common bed which is placed on 
the second bed, can be further located at a specific 
position of the X-ray simulator by the moving mechanism for 
the X-ray simulator with a high positional accuracy, 
without the need of rotation of the common bed. 

[0042] In addition, to smoothly, linearly move the 
common bed on the first and second beds, the moving member 
is preferably configured as a set of rollers, a set of 
wheels, a combination of rails and a sliding portion 
mounted on the moving rails, or a conveyor. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0043] The above and other objects, features and 
advantages of the present invention will be apparent from 
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the following detailed description of the preferred 
embodiments of the present invention in conjunction with 
the accompanying drawings, in which: 

[0044] FIG. 1 is a schematic plan view of a first 
embodiment of a composite system for radiation therapy 
according to the present invention; 

[0045] FIG. 2 is a schematic plan view of a second 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0046] FIG. 3 is a schematic plan view of a third 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0047] FIG. 4 is a schematic plan view of a fourth 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0048] FIG. 5 is a schematic plan view of a fifth 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0049] FIG. 6 is a schematic plan view of a sixth 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0050] FIG. 7 is a schematic plan view of a seventh 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0051] FIG. 8 is a schematic plan view of an eighth 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0052] FIG. 9 is a schematic plan view of a ninth 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0053] FIG. 10 is a schematic plan view of a tenth 
embodiment of the composite system for radiation therapy 
according to the present invention; 
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[0054] FIG. 11 is a schematic plan view of an eleventh 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0055] FIG. 12 is a schematic plan view of a twelfth 
embodiment of the composite system for radiation therapy 
according to the present invention; 

[0056] FIG. 13 is a view illustrating a configuration of 
a CT scanner suitably used for the composite system for 
radiation therapy according to the present invention; 

[0057] FIG. 14 is a schematic plan view of a related art 
composite system for radiation therapy; 

[0058] FIG. 15 is a schematic side view illustrating a 
configuration of an isocentric rotation mechanism provided 
for a bed which is used for the radiation therapy apparatus. 
[0059] FIG. 16 is a view illustrating a configuration of 
a related art CT scanner; 



DETAILED DESCRIPTION OF THE INVENTION 
[0060] Hereinafter, preferred embodiments of the present 
invention will be described in detail with reference to the 
drawings . 

[Embodiment 1] 

[0061] A first embodiment of a composite system for 
radiation therapy according to the present invention will 
be described with reference to FIG. 1. FIG. 1 is a 
schematic plan view, as seen from above, of a composite 
system Al for radiation therapy according to the first 
embodiment of the present invention. 

[0062] The composite system Al for radiation therapy 
includes a CT scanner 1 having a linear moving mechanism 
and an irradiation apparatus 2 having a linear moving 
mechanism. The CT scanner 1 and the irradiation apparatus 
2 are disposed in the same room (therapy room) in a state 
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that the movement direction of the CT scanner 1 is 
perpendicular to that of the irradiation apparatus 2. Here, 
according to the present invention, the movement direction 
of the CT scanner 1 may cross diagonally that of the 
irradiation apparatus 2, however, more preferably, the 
movement directions of the CT scanner 1 and the irradiation 
apparatus 2 are perpendicular or substantially 
perpendicular to each other. 

[0063] A common bed 3 used in common for the CT scanner 
1 and the irradiation apparatus 2 is disposed at a position 
at which the common bed 3 becomes usable by the movement of 
the CT scanner 1 and the irradiation apparatus 2, and more 
specifically, it is disposed within moving ranges of the CT 
scanner 1 and the irradiation apparatus 2, in other word, 
the common bed 3 is disposed in the vicinity of a position 
to which the CT scanner 1 and the irradiation apparatus 2 
are movable. The moving directions of the CT scanner 1 and 
the irradiation apparatus 2 cross each other, in this 
embodiment, the directions are perpendicular to each other. 
In this embodiment, the common bed 3 is disposed in the 
vicinity of a position (intersection) at which the moving 
directions of the CT scanner 1 and the irradiation 
apparatus 2 are perpendicular to each other. 
[0064] In this embodiment and later embodiments, a 
computer control system (not shown) , which is operated to 
manage and control a series of operations in a wide range 
from an alignment operation performed based on measurement 
results obtained by the CT scanner 1 to an irradiation 
operation performed by the irradiation apparatus 2, is 
provided in the therapy room or an operating room provided 
separately from the therapy room. The computer control 
system includes, for example, a control unit for the CT 
scanner 1, an operating unit for controlling display of 
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measurement results, images, and the like obtained by the 
CT scanner 1, and a control unit for the irradiation 
apparatus 2 . 

[0065] The moving mechanisms used for each of the CT 
scanner 1 and the irradiation apparatus 2 of the composite 
system Al for radiation therapy are not particularly 
limited but may be configured as follows. Examples of the 
linear moving mechanisms for the CT scanner 1 include a 
mobile mechanism such as a floor face mobile mechanism, a 
ceiling mobile mechanism (not shown) , or a wall face mobile 
mechanism (not shown) ; and a sliding mechanism. The floor 
face mobile mechanism includes two CT scanner rails 4 
installed on a floor face 5 (see Fig. 15) of a therapy room, 
wherein a drive portion (for example, motor) is driven by a 
computer (not shown) , to allow the CT scanner 1 to be moved 
on the rails 4 in a line direction (shown by an arrow "b" 
in the figure), that is, the x-axis direction in the figure. 
The ceiling mobile mechanism (not shown) includes rails 
installed on a ceiling in place of the floor face. The 
wall face mobile mechanism includes rails installed on wall 
faces of wall bodies provided on both side surfaces of the 
CT scanner 1 in place of the floor face. The sliding 
mechanism includes a sliding floor (not shown) on which the 
CT scanner 1 is mounted, wherein a drive portion (for 
example, motor) is driven by control of a computer (not 
shown) , to allow the sliding mechanism to be moved in a 
line direction (shown by the arrow "b" in the figure) , that 
is, in the x-axis direction in the figure. 
[0066] Meanwhile, examples of the linear moving 
mechanisms for the irradiation apparatus 2 include a mobile 
mechanism such as a floor face mobile mechanism, a ceiling 
mobile mechanism (not shown) , or a wall face mobile 
mechanism (not shown) ; and a sliding mechanism. The floor 
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face mobile mechanism includes two rails 6 for the 
irradiation apparatus may be installed on the floor face 5 
(see Fig. 15) of the therapy room in such a manner as to 
extend in the direction perpendicular to that of the rails 
4 for the CT scanner, wherein a drive portion (for example, 
motor) is driven by a computer (not shown) , to allow the 
irradiation apparatus 2 to be moved on the rails 6 in the 
line direction (shown by an arrow "d"), that is, the y-axis 
direction in the figure. The ceiling mobile mechanism (not 
shown) includes rails installed on a ceiling in place of 
the floor face. The wall face mobile mechanism includes 
rails installed on wall faces of wall bodies provided on 
both side surfaces of the irradiation apparatus 2 in place 
of the floor face. The sliding mechanism includes a 
sliding floor (not shown) on which the irradiation 
apparatus 2 is mounted, wherein a drive portion (for 
example, motor) is driven by control of a computer (not 
shown) , to allow the sliding mechanism to be moved in a 
line direction (shown by the arrow H d" in the figure) , that 
is, in the y-axis direction in the figure. It is to be 
noted that the two rails 6 for the irradiation apparatus 2 
may be replaced with only one rail. 

[0067] In the case of using the sliding mechanism 
including the sliding floor as the moving mechanism in this 
embodiment and later embodiments, the sliding floor may be 
configured as a bellows floor to reduce the irregularities 
of a floor face of a therapy room. 

[0068] In this embodiment and later embodiments, the 
moving mechanisms of the CT scanner, irradiation apparatus, 
common bed, and X-ray simulator are preferably contrived so 
as to prevent the interference of the movements thereof 
with each other. For example, in the case where the moving 
range of the CT scanner crosses the moving range of the 
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irradiation apparatus as in the composite system for 
radiation therapy, if the above-described mobile mechanisms 
are used as the linear moving mechanisms for the CT scanner 
and the irradiation apparatus, it is preferred that if one 
of the mobile mechanism is the floor face mobile mechanism, 
the other be selected as the wall surface or ceiling mobile 
mechanism. Accordingly, with respect to rails shown in Fig. 
1 and later figures, either of the floor face mobile 
mechanism, wall face mobile mechanism, ceiling mobile 
mechanism, and the sliding mechanism using the sliding 
floor can be selectively used even unless otherwise 
specified. In addition, the length of rails, and the gap 
between two rails are not limited to those shown in the 
figure but may be suitably selected depending on the size 
and arrangement of the composite system. 
[0069] According to the present invention, the CT 
scanner 1 may be represented by any generally used CT 
scanner; however, in this embodiment and later embodiments, 
to more accurately perform alignment of an affected portion 
(lesion) , the CT scanner 1 may be configured as shown in 
FIG. 13. FIG. 13 typically shows a portion of a detector 
(gantry) lb of a preferred example of the CT scanner 1. 
The CT scanner 1 shown in FIG. 13 includes positional 
adjustment means (not shown) for adjusting the position of 
a patient B to be irradiated in the lateral direction, in a 
tunnel portion lc of the gantry lb as a detectable region 
of the CT scanner 1, thereby more accurately performing 
alignment of an affected portion (lesion) C of the patient 
B. To be more specific, as shown in FIG. 13, the diameter 
of the tunnel portion lc of the gantry lb as the detector 
of the CT scanner 1 is set to be larger than that of a 
conventional one in order to make a common bed 3 on which 
the patient B lies is placed movable in the tunnel portion 



- 27 - 



lc in the lateral direction, that is, in a direction shown 
by an arrow " f" in the figure. Concretely, the diameter of 
the tunnel portion lc is preferably in a range of about 1.5 
to 3 m, more preferably, in a range of about 2 to 2.5 m. 
[0070] The positional adjustment means for adjusting the 
position of the patient B in the lateral direction in the 
tunnel portion lc of the CT scanner 1 shown in FIG. 13 is 
not particularly limited but may be represented by any 
movement means (or adjustment means) known in the art. For 
example, the positional adjustment means may be configured 
such that the common bed 3 includes a position adjusting 
mechanism (not shown) such as a sliding mechanism which 
supports a top plate 3a slidably in the upper surface of 
the common bed 3, wherein a drive mechanism (not shown) 
contained in the sliding mechanism is driven by control of 
a computer (not shown) on the basis of preliminary scan 
data of the CT scanner, to allow the top plate 3a, on which 
the patient to be irradiated lies, to be slid in the right- 
and-left direction of the body of the patient (in the 
lateral direction shown by an arrow f in the figure) . 
[0071] With this configuration, even if the affected 
portion (lesion) C of the patient B is largely offset from 
the center of the body in the lateral direction, for 
example, present near one end side of the body in the 
lateral direction as shown by an imaginary line (two-dot 
chain line) , the affected portion C can be moved to the 
center of the tunnel portion lc in the lateral direction by 
the sliding mechanism. After that, if needed, the position 
of the affected portion (lesion) C of the patient B in the 
height direction may be adjusted in accordance with a usual 
manner of adjusting the height of the bed in the vertical 
direction (shown by an arrow "i" in the figure) by using 
movement means (or adjustment means) used for a related art 
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CT scanner. Consequently, as shown by a solid line in FIG. 
13, the center position of the affected portion (lesion) C 
is aligned to the center position (intersection between 
chain lines "j" and "k") of the detectable region (tunnel 
portion lc of the gantry lb) of the CT scanner 1, By 
operating the CT scanner in such a state, the center of a 
cross-sectional plane to be scanned with the CT scanner 
corresponds to the center of the affected portion (lesion) 
C. Accordingly, upon radiation therapy for tumor or the 
like, the affected portion (lesion) can be detected at the 
center of gantry of the CT scanner 1 irrespective of the 
position of the affected portion, with a result that the 
position of the affected portion can be very accurately 
recognized, to be thus desirably irradiated. 
[0072] In this embodiment and later embodiments, the 
irradiation apparatus 2 may be represented by any generally 
used irradiation apparatus, for example, the linear 
accelerator ( such as robotic arm linear accelerator, C-arm 
linear accelerator) . 

[0073] As the common bed -3 used for the composite system 
Al for radiation therapy and composite systems A2 to A10 
for radiation therapy to be described later, there is 
preferably used a common bed having an isocentric rotation 
mechanism D enabling positional adjustment in the circular 
direction (shown by an arrow "c" in the figure) so as to 
change the center of field of irradiation and the angle of 
irradiation . 

[0074] To be more specific, like the therapy bed 20 
shown in Fig. 15, a turn table 3b (shown by reference 
numeral 20b in Fig. 15) is provided on the floor face at a 
position in the vicinity of the leading end side (end 
portion on the used apparatus side) of the common bed 3 
shown in Fig. 1 in such a manner that an isocenter "r" is 
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irradiated usually lies on the common bed 3, and the CT 
scanner 1 is linearly moved in the minus direction of the 
x-axis in the figure (the left direction in the figure) , to 
accurately check the position of a lesion of the patient, 
and then the mobile type CT scanner 1 is linearly moved in 
the plus direction of the x-axis in the figure (the right 
direction in the figure) to be thus retracted. After that, 
the irradiation apparatus 2 is linearly moved to the 
position of the lesion of the patient in the plus direction 
of the y-axis in the figure (the upward direction in the 
figure) to perform irradiation to the lesion of the patient 
on the basis of the positional data checked by the CT 
scanner 1. In this way, according to the composite system 
Al for radiation therapy in this embodiment, it is possible 
to reduce the degree of the movement of the bed between a 
position for alignment and a position for irradiation. 
[0076] Accordingly, it is possible to solve the related 
art problem associated with the rotational movement of a 
bed from alignment of an affected portion and radiation 
therapy for the affected portion, and hence to eliminate an 
error caused along with the rotational movement of the bed. 
In addition, if the linear moving mechanisms for the CT 
scanner and the irradiation apparatus are controlled by a 
computer as described above, the CT scanner and the 
irradiation apparatus can be accurately, linearly moved to 
a specific position on the basis of a command from the 
computer . 

[0077] In addition to the above-described advantage of 
this embodiment, if the CT scanner 1 is, as described above, 
configured to make the position of the affected portion of 
the patient to be irradiated adjustable (or movable) in the 
lateral direction in the detectable region, since the 
diameter of the tunnel portion of the gantry of the CT 
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scanner is as described above and the positional adjustment 
means is provided for the CT scanner by such configuration 
that as described above, there can be obtained the 
following advantage. At the time of performing CT scanning, 
for the patient to be irradiated on the common bed 3, first, 
an ordinary cross-sectional image in the direction 
perpendicular to the body-axis of the patient or an image 
converted therefrom is prepared on the basis of preliminary 
CT scanning data and is displayed on a display screen, and 
then, on the basis of the image displayed on the display 
screen, the position of the common bed 3 in the lateral 
direction and, if needed, in the height direction is 
adjusted by a bed position control mechanism in such a 
manner that the center of an affected portion (lesion) of 
the patient is aligned to the center axis of a cross- 
section along which CT scanning is to be performed. In 
this state, CT scanning is performed, to check whether or 
not the affected portion (lesion) to be irradiated is 
accurately aligned to the center of the tunnel portion lc 
(see FIG. 13) of the gantry lb (see FIG. 13) of the CT 
scanner 1. At the time of irradiation, on the basis of the 
positional data checked by the CT scanner 1, the common bed 
3 on which the patient lies is disposed at a specific 
position for the irradiation apparatus 2 by control of a 
computer (not shown) . With this operation, the position of 
the affected portion (lesion) of the patient can be 
detected without occurrence of any error, and the affected 
portion can be accurately subjected to radiation therapy. 
This makes it possible to enhance the accuracy of radiation 
therapy and facilitate the control of the accuracy thereof. 
Accordingly, the use of the CT scanner described in this 
embodiment is advantageous in that since the center of an 
affected portion (lesion) of a patient to be irradiated can 
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be aligned to an actual origin in a three-dimensional space 
in the radiation therapy room, it is possible to eliminate 
an error, which has been caused along with alignment of the 
affected portion (lesion) , and hence to significantly 
enhance the therapy accuracy and facilitate the control of 
the therapy accuracy. 

[0078] Further, as shown in Fig. 1, when the CT scanner 
1 is disposed on the leading end side (on the turn table 3b 
side) of the common bed 3, the isocentric rotation 
mechanism D of the common bed 3 can be used for the 
irradiation apparatus 2 and the CT scanner 1. This is 
advantageous in further enhancing the therapy accuracy and 
the control of the therapy accuracy. Here, if the diameter 
of the tunnel portion of the gantry of the CT scanner is as 
described above, the positional adjustment of the affected 
portion in the gantry is facilitated by making use of the 
isocentric rotation mechanism of the common bed 3 . 
[Embodiment 2] 

[0079] A second embodiment of the composite system for 
radiation therapy according to the present invention will 
be described with reference to FIG. 2. Referring to FIG. 2, 
there is shown a composite system A2 for radiation therapy 
according to the second embodiment. The composite system 
A2 for radiation therapy in this embodiment includes, in 
addition to the configuration of the composite system Al 
for radiation therapy according to the first embodiment, an 
X-ray simulator 8 including a moving mechanism. To be more 
specific, if the linear moving mechanism for the 
irradiation apparatus 2 is of type using the rails 6, the 
rails 6 for the irradiation apparatus 2 are further 
extended, and the X-ray simulator 8 including the moving 
mechanism is provided so as to be movable on the rails 6 
extending in the same line direction (shown by an arrow "e" 
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in the figure) as the movement direction of the irradiation 
apparatus 2, that is, in the y-axis direction in the figure 
by control of a computer (not shown) . The common movement 
direction of the irradiation apparatus 2 (which is the same 
as that used for the composite system Al for radiation 
therapy) , and in this embodiment, the X-ray simulator 8 is 
thus perpendicular to the movement direction of the CT 
scanner 1 (which is the same as that used for the composite 
system Al for radiation therapy) . Even in this embodiment, 
the linear moving mechanism for the X-ray simulator 8 is 
not limited to the mobile mechanism using the rails but may 
be configured as the above-described sliding mechanism for 
sliding the moving base as the sliding floor. Also, even 
in this embodiment, the same common bed 3 as that used in 
the composite system Al for radiation therapy may be used 
preferably. 

[0080] Even in the composite system A2 for radiation 
therapy according to this embodiment, in addition to the 
above-described function of the composite system Al for 
radiation therapy, an additional function of checking a 
deviation in position of an affected portion of a patient 
can be obtained. To be more specific, by interrupting the 
irradiation, and retracting the irradiation apparatus 2 by 
the linear moving mechanism for the irradiation apparatus 2 
in the minus direction of the y-axis in the figure (the 
downward direction in the figure) and then moving the X-ray 
simulator 8 to the position in front of the common bed 3 by 
the linear moving mechanism for the X-ray simulator 8 in 
the minus direction of the y-axis (in the downward 
direction in the figure) by control of a computer (not 
shown) , it can be checked, as described above, by the X-ray 
simulator 8 whether or not the affected portion of the 
patient is deviated from the aligned position obtained by 
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the CT scanner due to the fact that the affected portion is 
moved in the body, for example, by breath of the patient. 
[0081] If the common bed 3 has the isocentric rotation 
mechanism D, it is possible to use the isocentric rotation 
mechanism D for the X-ray simulator 8. Accordingly, it 
becomes possible to check more accurately whether or not an 
affected portion of a patient is deviated from the aligned 
position . 

[0082] After the checking by the X-ray simulator 8, both 
the X-ray simulator 8 and the irradiation apparatus 2 may 
be returned to the original positions by control of a 
computer (not shown) . With this configuration, it is 
possible to re-start the irradiation to the affected 
portion in the state that the position of the affected 
portion has been accurately corrected. In addition, if the 
CT scanner 1 in the composite system A2 for radiation 
therapy in this embodiment is configured as that used for 
the composite system Al ' f or radiation therapy, that is, 
configured so as to make the position of the affected 
portion of the patient adjustable in the lateral direction 
in the detectable region thereof, it is possible to further 
enhance the positional accuracy of the affected portion. 
[Embodiment 3] 

[0083] A composite system A3 for radiation therapy shown 
in Fig. 3 is modified from the composite system A2 such 
that the CT scanner 1 of the composite system A2 further 
includes a linear moving mechanism movable in the same 
direction as the moving direction of the irradiation 
apparatus 2. In the composite system A2 for radiation 
therapy shown in FIG. 2, the linear moving mechanism for 
moving the CT scanner 1 in the line direction (shown by the 
arrow "b") is mounted, together with the CT scanner, on a 
moving base lc, and if the linear moving mechanisms for the 
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irradiation apparatus 2 and the X-ray simulator 8 are of 
types using the rails 6, the rails 6 for the irradiation 
apparatus 2 are further extended, and the moving base lc is 
configured as movable on the rails 6 in the same line 
direction (shown by an arrow "b ,n ) as the moving direction 
of the irradiation apparatus 2 and the X-ray simulator 8, 
that is, in the y-axis direction (see Fig. 2) by control of 
a computer (not shown) . Similarly, the irradiation 
apparatus 2 and the X-ray simulator 8 are mounted on moving 
bases 2c and 8c, respectively, and the moving bases 2c and 
8c are configured as slidably movable on the rails. Even 
in this embodiment, each of these linear moving mechanisms 
is not limited to the mobile mechanism using the rails but 
may be configured as the above-described sliding mechanism 
for sliding each of the moving bases lc, 2c, and 8c as the 
sliding floor. Also, even in this embodiment, the same 
common bed 3 as that used in the composite system Al for 
radiation therapy may be used. 

[0084] According to the composite system A3 for 
radiation therapy, in the case of positioning the common 
bed to a specific position of each apparatus, each 
apparatus to be used is moved in front of the common bed by 
the linear moving mechanism for the apparatus, and 
particularly, the CT scanner is further advanced to the 
common bed, whereby the common bed is located at the 
specific position at which the position of an affected 
portion of a patient can be checked by the CT scanner. If 
the common bed 3 has the isocentric rotation mechanism D, 
the isocentric rotation mechanism D can be used for each of 
the irradiation apparatus 2, CT scanner 1, and X-ray 
simulator 8. According to the present invention, like the 
composite system Al for radiation therapy, the composite 
system A3 for radiation therapy may be configured not to be 
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vicinity of a position (intersection) at which the moving 
directions of the CT scanner 1 and the moving direction of 
the irradiation apparatus 2 cross each other. 
[0086] As described above, the moving mechanisms for 
each of the CT scanner 1 and the irradiation apparatus 2 of 
the composite system A4 for radiation therapy are not 
particularly limited but may be configured as follows. 
Examples of the moving mechanisms for the CT scanner 1 and 
the irradiation apparatus 2 include a mobile mechanism such 
as the above-described floor face mobile mechanism, the 
above-described ceiling mobile mechanism (not shown) , or 
the above-described wall face mobile mechanism (not shown) ; 
and the above-described sliding mechanism. Examples of the 
linear moving mechanisms for the CT scanner 1 include the 
mobile mechanism which includes two CT scanner rails 4 
installed on the floor face of the therapy room as 
described above, on the ceiling, or on wall face of wall 
bodies provided on both surfaces of the CT scanner 1, to 
allow the CT scanner 1 to be moved on the rails 4 in the 
line direction (shown by an arrow "b" in the figure) by 
control of a computer (not shown) . Here, if the curvedly 
moving mechanism for the irradiation apparatus 2 is the 
floor face mobile mechanism type and the rails 6' are 
formed into circular shapes shown in the figure, the 
ceiling mobile mechanism type or the wall face mobile 
mechanism type may be used as the linear moving mechanism 
for the CT scanner 1 preferably. 

[0087] Examples of the curvedly moving mechanisms for 
the irradiation apparatus 2 include the mobile mechanism 
which includes two rails 6' for the irradiation apparatus 
installed on the floor face of the therapy room, on the 
ceiling, or on wall face of wall bodies provided on both 
surfaces of the irradiation apparatus 2, in such a manner 
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as to depict a circular-arc centered at the common bed 3, 
to allow the irradiation apparatus 2 to be moved on the 
rails 6' in the circumferential direction (shown by an 
arrow "d'"), that is, on the circular-arc depicted by the 
rails 6' by control of the computer (not shown). It is to 
be noted that the two rails 6' for the irradiation 
apparatus 2 may be replaced with only one rail. 
[0088] The rails 6' are not necessarily formed into 
circular shapes shown in the figure but may be formed into 
circular-arc shapes lacking rail portions located, for 
example, between the rails 4 for the CT scanner, or between 
the vicinity of the right side of the irradiation apparatus 
2 in the figure and a position which is located across the 
rails 4 for the CT scanner in the clockwise direction, and 
which is equivalent to the leading end (on the 
counterclockwise side) of an arrow "d MI extending in the 
circumferential direction (the vicinity of the right side 
of the X-ray simulator 8 in FIG. 5) . In addition, the 
common bed 3 is not necessary positioned at the center of 
the movement circle of the irradiation apparatus 2, for 
example, as described above, the common bed 3 may be 
positioned between the center of the movement circle of the 
irradiation apparatus 2 and the circular-arc depicted by 
the rails 6', as shown in the Fig. 6 and in the vicinity of 
the position to which the irradiation apparatus 2 is 
movable by the curvedly moving mechanism. 

[0089] The common bed 3 used for the composite system A4 
for radiation therapy may be represented by any therapy bed 
used for a general irradiation apparatus, more specifically, 
usable as the common bed for the composite system Al for 
radiation therapy according to the first embodiment. In 
this composite system A4 for radiation therapy, radiation 
therapy can be performed without the need of movement of 
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radiation therapy. If the curvedly moving mechanism of the 
irradiation apparatus 2 of the composite system A4 uses the 
rails 6', the composite system A5 is additionally provided 
with an X-ray simulator 8 including a mobile mechanism 
movable on the rails 6* in the same circumferential 
direction (shown by an arrow »'e'") as the moving direction 
of the irradiation apparatus 2 by control of a computer 
(not shown) . Even in this embodiment, the curvedly moving 
mechanism for the X-ray simulator 8 is not limited to the 
mobile mechanism using the rails but may be configured as 
the above-described sliding mechanism using the sliding 
floor. Also, even in this embodiment, the common bed as 
that in the composite system Al for radiation therapy may 
be used. In addition, the configurations of the rails 4 
and 6' are the same as those described in the composite 
system A4 for radiation therapy . 

[0093] According to the composite system A5 for 
radiation therapy, in addition to the above-described 
function of the composite system A4 for radiation therapy, 
like the composite system A2 for radiation therapy, the 
above-described function and effect due to provision of the 
X-ray simulator 8 can be obtained by interrupting the 
irradiation, and shifting the irradiation apparatus 2 from 
the position of the common bed 3 and curvedly moving the X- 
ray simulator 8 to the common bed 3. Further, if the 
common bed 3 has the isocentric rotation mechanism D, the 
same function and effect due to provision of the isocentric 
rotation mechanism D as that described in the composite 
system A2 for radiation therapy can be obtained. 
[Embodiment 6] 

[0094] A composite system A6 for radiation therapy shown 
in Fig. 6 is modified from the composite system A5 for 
radiation therapy shown in Fig. 5 as follows: namely, the 
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linear moving mechanism for moving the CT scanner 1 in the 
line direction (shown by the arrow "b") is mounted, 
together with the CT scanner 1, on a moving base lc, and if 
the curvedly moving mechanisms for the irradiation 
apparatus 2 and the X-ray simulator 8 in the composite 
system A5 for radiation therapy are of types using the 
rails 6' extending in the circular shapes, the moving base 
lc is configured such that the CT scanner 1 mounted on the 
moving base lc is curvedly movable on the rails 6' in the 
same circumferential direction (shown by an arrow »b ,in ) as 
the moving direction of the irradiation apparatus 2 and the 
X-ray simulator 8 by control of a computer (not shown) . 
Similarly, the irradiation apparatus 2 and the X-ray 
simulator 8 are mounted on moving bases 2c and 8c, 
respectively, and the moving bases 2c and 8c are configured 
as slidably movable on the rails. 

[0095] In this embodiment, preferably, the rails 6' are 
formed into circular shapes. In addition, in this 
embodiment, the common bed 3 is positioned between the 
center of the movement circle of the apparatuses and the 
circular-arc depicted by the rails 6' shown in the figure, 
however, according to the present invention, the position 
of the common bed 3 in the circle is not particularly 
limited. For example, the common bed 3 may be positioned 
at the center of the movement circle, to be disposed in the 
vicinity a curve along which the apparatuses are movable, 
as shown in the Fig. 5. Also, even in this embodiment, 
each of these curvedly moving mechanisms is not limited to 
the mobile mechanism using the rails but may be configured 
as the above-described sliding mechanism for sliding each 
of the moving bases lc, 2c, and 8c as the sliding floor. 
Further, even in this embodiment, the same common bed 3 as 
that used in the composite system Al for radiation therapy 
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may be used. 

[0096] According to the composite system A6 for 
radiation therapy, in the case of positioning the common 
bed to a specific position of each apparatus, each 
apparatus to be used is moved in front of the common bed by 
the curvedly moving mechanism for the apparatus, and 
particularly, the CT scanner is further advanced to the 
common bed, whereby the common bed is located at the 
specific position. This is advantageous in enabling 
movement with a high positional accuracy, which is 
comparative to the movement in the composite system A5 for 
radiation therapy. If the common bed 3 has the isocentric 
rotation mechanism D, the isocentric rotation mechanism D 
can be used for each of the irradiation apparatus 2, CT 
scanner 1, and X-ray simulator 8. According to the present 
invention, like the composite system A3 for radiation 
therapy, the composite system A6 for radiation therapy may 
be configured not to be provided with the X-ray simulator 8. 
[Embodiment 7] 

[0097] A seventh embodiment of the composite system for 
radiation therapy according to the present invention will 
be described with reference to FIG. 7. Referring to FIG. 7, 
there is shown a composite system A7 for radiation therapy, 
which includes a CT scanner 1 including a linear moving 
mechanism which is same as that used for the composite 
system Al for radiation therapy and an irradiation 
apparatus 2 disposed in parallel to each other, and a 
common bed 3 including a linear moving mechanism for moving 
the common bed 3 in the direction cross the movement 
direction of the CT scanner 1, in particular, the linear 
moving mechanism for moving the common bed 3 in the 
direction perpendicular or substantially perpendicular to 
the movement direction of the CT scanner 1. The common bed 
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3 is configured as movable between a specific position of 
the CT scanner 1 and a specific position of the irradiation 
apparatus 2 on the basis of a command from a control unit 
(not shown) . 

[0098] The linear moving mechanism for the common bed 3 
is not particularly limited. For example, the common bed 
becomes movable by any slidably movement mechanism such as 
the slide mechanism. In the examples shown in this figure, 
two rails 9 for moving the common bed 3 are installed on 
the floor face of the therapy room in such a manner as to 
make the common bed 3 movable (in such a manner as that the 
common bed 3 crosses) between the CT scanner 1 and the 
irradiation apparatus 2 disposed in parallel to each other, 
and the common bed 3 is slidably mounted to the rails 9 by 
mounting a moving base 3c, which is slidable on the rails 9 
in the line direction (shown by an arrow "a" in the figure) 
by control of a computer (not shown), to the common bed 3, 
or the moving base 3c is configured as a sliding floor 
which is slidable in the line direction (shown by an arrow 
"a" in the figure) by control of a computer (not shown) . 
[0099] The common bed 3 may be configured as that 
including the isocentric rotation mechanism D, which is 
used in the composite system Al for radiation therapy. In 
the case of using the common bed 3 of this type, it is 
preferred to mount the isocentric rotation mechanism D, 
together with the common bed 3, on the moving base 3c, for 
example, by installing the moving base 3c as the above- 
described floor face used for the isocentric rotation 
mechanism D and providing the turn table 3b on the moving 
base 3c. The linear moving mechanisms for the CT scanner 1 
and the common bed 3 are preferably contrived such that the 
wall face or ceiling mobile mechanism is used as the moving 
mechanism for the CT scanner 1 in order to prevent 
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interference between the moving base 3c and the moving 
mechanism for the CT scanner 1 at the time of movement of 
the common bed 3 to a position located in front of the CT 
scanner 1. In addition, the size and shape of the moving 
base 3c can be suitably selected. 

[0100] Even in the composite system A7 for radiation 
therapy according to this embodiment, a patient usually 
lies on the common bed 3, and if the moving mechanism for 
the common bed 3 is controllable by the computer as 
described above, the common bed 3 can be accurately, 
linearly moved to a specific position on the basis of a 
command from the computer. To be more specific, at the 
time of alignment of an affected portion (lesion) , the 
common bed 3 is linearly moved to a specific position of 
the CT scanner 1 and the CT scanner 1 is linearly moved to 
the common bed 3, to accurately check the position of the 
lesion of the patient, and at the time of irradiation to 
the affected portion, the CT scanner 1 is retracted from 
the common bed 3 and the common bed 3 is linearly moved to 
a specific position of the irradiation apparatus 2 on the 
basis of positional data given by the CT scanner 1, to 
perform irradiation to the lesion of the patient. With 
this configuration, it is possible to solve the related art 
problem associated with the rotational movement of a bed 
from alignment of an affected portion and radiation therapy 
for the affected portion, and hence to eliminate an error 
caused along with the rotational movement of the bed. In 
addition, if the CT scanner 1 in the composite system A7 in 
this embodiment is configured as that used for the 
composite system Al for radiation therapy, that is, 
configured so as to make the position of the affected 
portion of the patient adjustable in the lateral direction 
in the detectable region thereof, it is possible to further 
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enhance the positional accuracy of the affected portion. 
If the common bed 3 has the isocentric rotation mechanism D, 
it is possible to obtain the effect by the isocentric 
rotation mechanism D in each apparatus similarly to the 
composite system Al for radiation therapy. 
[Embodiment 8] 

[0101] An eighth embodiment of the composite system for 
radiation therapy according to the present invention will 
be described with reference to FIG. 8. Referring to FIG. 8, 
there is shown a composite system A8 for radiation therapy 
according to the eighth embodiment. The composite system 
A8 for radiation therapy in this embodiment includes, in 
addition to the configuration of the composite system A7 
for radiation therapy according to the seventh embodiment, 
an X-ray simulator 8. To be more specific, the lengths of 
the rails 9 for the common bed in the composite system A7 
for radiation therapy are extended, or the slidable lengths 
of the moving base 3c in the composite system A7 for 
radiation therapy are extended, and the X-ray simulator 8 
is provided so as to be in parallel to the irradiation 
apparatus 2. Even in the composite system A8 for radiation 
therapy according to this embodiment, in addition to the 
above-described function of the composite system A7 for 
radiation therapy, an additional function of checking a 
deviation in position of an affected portion of a patient 
can be obtained. To be more specific, by interrupting the 
irradiation, and linearly moving the common bed 3 in the 
upward direction in the figure to the specific position of 
the X-ray simulator 8, it can be checked, as described 
above, by the X-ray simulator 8 whether or not an affected 
portion of a patient is deviated from the aligned position. 
After the checking by the X-ray simulator 8, the common bed 
3 may be returned to the original position. With this 
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configuration, it is possible to re-start the irradiation 
to the affected portion in the state that the position of 
the affected portion has been accurately corrected. 
[0102] If the common bed 3 has the isocentric rotation 
mechanism D, it is possible to use the isocentric rotation 
mechanism D for the X-ray simulator 8. Accordingly, it 
becomes possible to check more accurately whether or not an 
affected portion of a patient is deviated from the aligned 
position . 

[Embodiment 9 and Embodiment 10] 
[0103] A composite system A9 for radiation therapy shown 
in Fig. 9 and a composite system A10 for radiation therapy 
shown in Fig. 10 are each configured such that a CT scanner 
1 includes a linear moving mechanism movable along the 
longitudinal direction to the common bed 3 like the 
composite systems A7 and A8 for radiation therapy, and the 
CT scanner 1, an irradiation apparatus 2, and an X-ray 
simulator (optically used) are disposed in the vicinity of 
the curve along which a common bed 3 is movable, that is, 
at specific positions where the common bed 3 becomes usable 
by the curved movement of the common bed 3 to the front 
side of each apparatus. To be more specific, in the 
composite system A9 for radiation therapy shown in Fig. 9, 
the linear moving mechanism for the common bed 3 in the 
composite system A8 for radiation therapy shown in Fig. 8 
is modified into a curvedly moving mechanism curvedly 
movable in the circumferential direction (shown by an arrow 
"a ,M ), for example, by using circular-arc shaped rails 9' 
in place of the linear rails 9 (see Fig. 8) of the linear 
moving mechanism. In the composite system A10 for 
radiation therapy shown in Fig. 10, the common bed 3 is 
configured as curvedly movable by mounting a circular turn 
table 10 on the floor face of the therapy room with its 
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upper face set nearly at the same level as that of the 
upper plane of the floor face and mounting the moving base 
3c on which the common bed 3 is mounted, together with the 
isocentric rotation mechanism D, on the turn table 10, or 
installing the turn table 10 as the above-described floor 
face used for the isocentric rotation mechanism, providing 
a turn table 3b for isocentric rotation, and mounting the 
common bed 3 on the turn table 10. According to the 
present invention, like the composite system A7 for 
radiation therapy, each of the composite systems A9 and A10 
for radiation therapy may be configured not to be provided 
with the X-ray simulator 8. 

[0104] The size of the turn table 10 (the position of 
the common bed 3 on the turn table 10) and the lengths and 
shapes of the curved rails 9' can be suitably selected 
depending on the size of each apparatus so as to prevent 
interference among the apparatuses. The arrangement of the 
apparatuses is not particularly limited. For example, the 
apparatuses may be disposed within a range of a circular- 
arc shape spread at about 180° as shown in Fig. 9, or 
disposed on the circumference at positions spaced at 
intervals of about 120° as shown in Fig. 10. In the case 
of the curvedly moving mechanism using the curved rails, 
such rails may be formed into circular shapes. Further, 
since it is desirable to make projections such as rails on 
the floor face of the therapy room as small as possible, 
the curved rails 9' of the composite system A9 for 
radiation therapy may be provided within the moving range 
of the common bed 3, and may be formed into semi -circular 
shapes or circular-arc shapes formed by cutting circular 
shapes into about 2/3 depending on the arrangement of the 
apparatuses . 

[0105] Like the composite systems A7 and A8 , each of the 
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possibility of occurrence of offset of the coordinate due 
to rotation. In particular, if the common bed has the 
isocentric rotation mechanism, the isocentric rotation 
mechanism is moved along with the curved motion 
(revolution) of the common bed, not only the irradiation 
apparatus but also the CT scanner and the X-ray simulator 
can make use of the isocentric rotation mechanism. In 
addition, if the CT scanner 1 in each of the composite 
systems A9 and A10 for radiation therapy is configured as 
that used for the composite system Al for radiation therapy, 
that is, configured so as to make the position of the 
affected portion of the patient adjustable in the lateral 
direction in the detectable region thereof, it is possible 
to further enhance the positional accuracy of the affected 
portion . 

[Embodiment 11] 
[0107] An eleventh embodiment of the composite system 
for radiation therapy according to the present invention 
will be described with reference to FIG. 11. Referring to 
FIG. 11, there is shown a composite system All for 
radiation therapy according to the eleventh embodiment, 
which includes a CT scanner 1 having a linear moving 
mechanism and a irradiation apparatus 2 having a linear 
moving mechanism like the composite system Al for radiation 
therapy, wherein the CT scanner 1 and the irradiation 
apparatus 2 are disposed in a therapy room in a state that 
the movement direction of the CT scanner 1 crosses the 
movement direction of the irradiation apparatus 2, in 
particular, the movement direction of the CT scanner 1 is 
perpendicular or substantially perpendicular to that of the 
irradiation apparatus 2, and disposed such that when these 
are arranged in parallel nearly along the x-axis direction 
in the figure by the movement of irradiation apparatus 2, 
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they are oppose to each other. The CT scanner 1 uses a 
first bed la as a CT bed, and the irradiation apparatus 2 
uses a second bed 2a as a therapy bed. The first bed la 
and the second bed 2a are disposed in series such that each 
bed la, 2a can be usable for the CT scanner 1, the 
irradiation apparatus 2. A common bed 3' is provided 
disposition of the common bed 3 that is used in common for 
all apparatus in the first composite system Al for 
radiation therapy. The first bed la and the second bed 2a 
are connected to each other by means of a common bed 3 1 
which is smoothly movable on the two beds la and 2a 
substantially in the x-axis direction in the figure. By 
such configuration, this composite system All for radiation 
therapy includes moving means that includes a moving 
mechanism for linearly moving the CT scanner 1 and the 
irradiation apparatus 2, and further includes a moving 
mechanism for linearly moving the common bed 3 1 . In 
addition, in this embodiment, the same linear moving 
mechanisms for linearly moving the CT scanner 1 and the 
irradiation apparatus 2 as that used in the composite 
system Al for radiation therapy may be used preferably. 
[0108] In this composite system All for radiation 
therapy, the diameter of the tunnel portion of the gantry 
of the CT scanner 1 is preferably as described above, and 
the CT scanner 1 preferably includes the positional 
adjustment means for adjusting the position of the patient 
in the lateral direction in the tunnel portion of the CT 
scanner 1. The positional adjustment means used for this 
composite system All for radiation therapy is not 
particularly limited but may be represented by any movement 
means (or adjustment means) known in the art. For example, 
the first bed (CT bed) la may be provided with a slide 
mechanism (not shown) for sliding the first bed (CT bed) la 
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in the lateral direction (vertical direction in Fig. 11, 
shown by the arrow "f" in the figure) on the basis of 
preliminary scanning data of the CT scanner, or the first 
bed (CT bed) la may be provided with a slide mechanism (not 
shown) for sliding the common bed 3' placed on the first 
bed (CT bed) la in the lateral direction (vertical 
direction in Fig. 11, shown by the arrow "f" in the figure) . 
[0109] The second bed 2a as the therapy bed for the 
irradiation apparatus 2 may be represented by any therapy 
bed used for a general irradiation apparatus, which bed 
includes the isocentric rotation mechanism for adjustment 
in the circular direction (shown by an arrow "c" in the 
figure) to change the center of the irradiation field and 
the irradiation angle upon irradiation, and allows its 
positional adjustment in the longitudinal direction of the 
irradiation apparatus 2 and in the height direction, like 
as the common bed in the composite system Al for radiation 
therapy. 

[0110] The common bed 3' is configured to be smoothly 
movable in line on both the first bed la and the second bed 
2a. The moving means for moving the common bed 3' is not 
particularly limited but may be represented by any linear 
moving mechanism known in the art. For example, the linear 
moving mechanism may include moving members such as (1) a 
roller, (2) a wheel, (3) a combination of moving rails 
provided on the upper surface of the first bed la and the 
upper surface of the second bed 2a, and a sliding portion 
provided on the back surface of the common bed 3 1 in such a 
manner as to be matched with the moving rails, and (4) a 
conveyor (belt conveyor) . In this case, the driving units 
for driving the above-described moving members are 
exemplified by (1) a drive motor for rotating the roller, 
(2) a drive motor for rotating the wheel, (3) a drive 
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source, connected to the common bed 3', for linearly moving 
the common bed 3* mounted on the moving rails by sliding 
motion of the sliding portion, and (4) a drive motor for 
operating the conveyor (belt conveyor) . 

[0111] In the case of using the roller as the moving 
member of the linear moving mechanism for linearly moving 
the common bed 3', for example, a plurality of rollers may 
be mounted on the upper surfaces of the first bed la and 
the second bed 2a in such a manner as to be spaced from 
each other at suitable intervals, and the common bed 3' is 
placed on these rollers. With this configuration, the 
common bed 3 1 on the rollers can be moved by rotating the 
rollers by means of the drive motor. In the case of using 
the wheel as the moving member, for example, a plurality of 
sets of wheels may be mounted on the common bed 3 1 in such 
a manner as to be spaced from each other at suitable 
intervals, and if needed, grooves forming a railway of the 
wheels are provided in the upper surfaces of the first bed 
la and the second bed 2a. With this configuration, the 
common bed 3' can be smoothly, linearly moved along the 
grooves functioning as the linear railway between the first 
bed la and the second bed 2a by driving the wheels by means 
of the drive motor. In the case of using the moving rails 
as the moving members, for example, in addition to moving 
rails on which the common bed 3 1 is to be placed, motion 
converting means for converting the rotation of the drive 
motor into lateral movement may be provided. With this 
configuration, the common bed 3' can be linearly moved by 
converting the rotation of the drive motor into lateral 
movement by means of the motion converting means. The 
motion converting means is exemplified by a combination of 
a ball screw extending from the first bed la to the second 
bed 2a and a nut fixed to the common bed 3' . In the case 
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of using the conveyor as the moving member, for example, a 
belt conveyor may be provided on the upper surfaces of the 
first bed la and the second bed 2a, and the common bed 3' 
be placed on the conveyor. With this configuration, the 
common bed 3 ■ can be moved by driving the conveyor by means 
of the drive motor. 

[0112] The linear moving mechanism for linearly moving 
the common bed 3' according to this embodiment is 
preferably provided with a control unit for controlling the 
above-described drive unit by means of a computer. It is 
to be noted that the moving mechanism is not shown in the 
figure, and that the size and shape of the common bed 3' 
are not particularly limited insofar as the common bed 3' 
is movable between the first bed la and the second bed 2a 
in a state that a patient lies on the common bed 3'. 

[0113] Additionally, the moving member of the linear 
moving mechanism for linearly moving the common bed 3* 
according to this embodiment may be operated manually, 
mechanically or automated. 

[0114] According to the composite system All for 
radiation therapy in this embodiment, the patient to be 
irradiated lies on the common bed 3 ■ placed on the upper 
surface of the first bed la, and the CT scanner 1 is 
linearly moved in the plus direction of the x-axis in the 
figure (the right direction in the figure) , whereby the 
first bed la is located at the specific position of CT 
scanner 1, to accurately check the position of a lesion of 
the patient, and then the CT scanner 1 is linearly moved in 
the minus direction of the x-axis in the figure (the left 
direction in the figure) to be thus retracted. After that, 
the irradiation apparatus 2 is linearly moved to the second 
bed 2a such that the lesion of the patient is matched to an 
irradiation position in the plus direction of the y-axis in 
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the figure (the upward direction in the figure) and the 
common bed 3* is linearly moved in the plus direction of 
the x-axis in the figure (the right direction in the 
figure) to move from the upper surface of the first bed la 
to the upper surface of the second bed 2a to perform 
irradiation to the lesion of the patient on the basis of 
the positional data checked by the CT scanner 1. In this 
way, according to the composite system All for radiation 
therapy in this embodiment, it is possible to reduce the 
degree of the linear movement of the bed between a position 
for alignment and a position for irradiation. In addition 
to the above-described advantage of this embodiment, if 
the CT scanner 1 is, as described above, configured to make 
the position of the affected portion of the patient to be 
irradiated adjustable (or movable) in the lateral direction 
in the detectable region. This makes it possible to 
enhance the accuracy of radiation therapy and facilitate 
the control of the accuracy thereof. 

[0115] In addition, according to the composite system 
All for radiation therapy in this embodiment, the patient 
usually lies on the common bed 3 1 , if the linear moving 
mechanism for the common bed 3 1 is controlled by a computer 
as described above, the common bed 3' can be accurately, 
linearly moved to a specific position on the basis of a 
command from the computer. This makes is possible that 
since the center of an affected portion (lesion) of a 
patient to be irradiated can be aligned to an actual origin 
in a three-dimensional space in the radiation therapy room. 

[Embodiment 12] 
[0116] A composite system A12 for radiation therapy 
shown in Fig. 12 is modified from the composite system All 
for radiation therapy such that an X-ray simulator 
including the linear moving mechanism (which is same as 
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that used for the composite system A2 for radiation 
therapy) is added to the composite system All for radiation 
therapy as in the composite system A2 for radiation therapy. 
Like the composite system All for radiation therapy, a CT 
scanner 1 and an irradiation apparatus 2 are disposed such 
that when the CT scanner 1 and the irradiation apparatus 2 
are arranged in parallel nearly along the x-axis direction 
in the figure by the movement of the irradiation apparatus 
2, they are opposed to each other, and the X-ray simulator 
8 is disposed such that when the CT scanner 1 and the X-ray 
simulator 8 are arranged in parallel nearly along the x- 
axis direction in the figure by the movement of the X-ray 
simulator 8, they are opposed to each other. Further, in 
place of the common bed 3 commonly used for all the 
apparatuses in the composite system A2 for radiation 
therapy, there are used the common bed 3', the first bed la, 
and the second bed 2a in the composite system All for 
radiation therapy, to allow not only linear movement of the 
CT scanner 1, the irradiation apparatus 2, and an X-ray 
simulator 8 but also linear movement of the common bed 3'. 
[0117] According to the composite system A12 for radiation 
therapy, in addition to the above-described function of the 
composite system All for radiation therapy, an additional 
function of checking a deviation in position of an affected 
portion of a patient can be obtained. To be more specific, 
by interrupting the irradiation, shifting the irradiation 
apparatus 2 from the position of the second bed 2a that the 
common bed 3' is placed on the surface, and linearly moving 
the X-ray simulator 8 to the second bed 2a, it can be 
checked by the X-ray simulator 8 whether or not an affected 
portion of a patient is deviated from the aligned position 
by CT scanning due to the fact that the affected portion is 
moved in the body of the patient by, for example, the 
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breath of the patient. After the checking by the X-ray 
simulator 8, both the irradiation apparatus 2 and the X-ray 
simulator 8 may be return to the original position by 
control of the computer (not shown) . With this 
configuration, it is possible to re-start the irradiation 
to the affected portion in the state that the position of 
the affected portion has been accurately corrected. In 
addition, if the second bed 2a has the isocentric rotation 
mechanism D, it is possible to use the isocentric rotation 
mechanism D for the X-ray simulator 8. 

[0118] Each of the above-described composite systems Al 
to A12 for radiation therapy according to the first to the 
twelfth embodiments of the present invention exhibits the 
following effect: namely, at the time of radiation the.apy 
for tumor or the like of a patient, the affected portion of 
the patient can be irradiated in a state that the position 
of the affected portion aligned by a CT scanner is 
accurately kept. As a result, it is possible to 
significantly enhance the control of the positional 
accuracy of the affected portion in radiation therapy and 
hence to significantly increase the effect of the radiation 
therapy. 

[0119] Additionally, in above embodiments, the moving 
mechanisms for the CT scanner, the irradiation apparatus, 
the X-ray simulator and the common bed may be operated 
manually or mechanically, not only by the control of the 
computer. While the preferred embodiments have been 
described using the specific terms, such description is for 
illustrative purposes only, and it is to be understood that 
changes and variations may be made without departing from 
the spirit or scope of the following claims. 
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